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Abstract

Teachers trained in the art of teaching have recognized for many years
that the student iévan object of instruction. It has only been recently
recognized, however, that the student can effectively teach his peers. By
doing the teaching, students learn the material better and retain the
subject matter lomger than he ordinarily would. In addition, students
approach the subject matter with enthusiasm and they continue to do so in
future terns, Fred keller hias developed an instructional technique known
as tie Petsonaliéed System of Instruction (PSI) in which the use of
students as teachers has been waximized, 7The proctor is not oz&y an
iwportant source for disseminating information to other students as a
"teacner" but the proctor is also an important source for feedback on the
good and bad charactcristics of the program. Proctors have been enthus-
iastic in their support of the system and harsh in their criticism. <he
present paper includes some of the literature involving proctors,
proctor's views of PSI, and the role of proctors in a beginning psychology

course 3t Utah State University.




Students can teach effectively and they can learn frou their teaching.

A recent book entitled Students Witiout teachers: The Crisis in the University

(1999) by vr. larold Taylor iumplies that students are faced with an inadequate
supply of teachers. The last chapter in Taylor's book emphasizes that students
can serve as teachers. In agreement with Yr. taylor, the premise of the
present paper is that students are well supplied with teachers (themselves).
As teachers they can learn more readily and better than as students. It has
been adequately suown that students are capable of self-instruction, if given
the tools with which to do so (Skinner, 1968). Perhaps it is time now to
pass into a nev era in wiich seli-instruction is supplemented with social
instruction,
The purpose of this paper is to point out that students can teach effec-

tively and that as teaciiers they tend to learn more and retain it longer than

they would simply as learmers.

ihe Student

The student as a student

As a student, students have undergone various uetaphors whicn have
attempted to "explain'" learning. As Skinner (1968) pointed out, three of these
are maturation, acquisition, and constéuction. The first is that of growth
or maturation. This maturation nctaphor somewhat hinders the teacher by its

oun constraints; i.e., the teacher cacnot change the child, hence, the teacher

is not held responsible for "errors" in learning. Acquisition is also restric-
tive since only the environmental variables are accounted for; i.e,, the student
is pregented with a flourish of stimuli and if these are not "grasped" the student

cannot learn, {either metaphor tells the teacher what to do or allows him to
- .- q
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see what he has done. Construction may be a preferred metaphor since it accounts
for both environment and genetics. The student's skills are built in through
shaping processes.

A serious analysis of the interchange between organisms and their environ-
ment can be undertaken by an account of three variables (Skinnmer, 1968):
antecedents or environmental events, the response, and the immediate consequences
of the response. UContingencies have been thoroughly investigated with many
forms of animals including humans under several experimental ruvrics. Teaching
is one of these rubrics undergoing an investigation of contingencies. Teacning,
as defined in this paper, is a set of procedures which expedite learning, or,

ti:at is, produce behaviors which would not otherwise occur.

The student as his own teacher

As his own teacher, the student was early recognized by William James (1850)
to be responsible for his own building of habits. Late writers such as Read
(1911) recognized that the classroom teacher was responsible for the occasion
upon which habit-building behaviors are emitted and that the consequences of
children's responsec are important as well for the maintenance of habits,

Fox (1962) proposed a program under which students could develop good study
habits. Three behavioral steps were suggested: environmental stimulus control,
small steps toward the firal behavior, and reinforced study sessions. Students
were instructed to find a study area free from distractions. Students initially
performed to study only one or two pages each day, to add only oae or two pages
of study each day, and to reinforce cach session with some activity such as
conversation with friends. lesults suowed considerable success and several

studies have followed.

e

< b Bt 3R e e f s
S I s YT P s i A T Bl




Edwards and Powers (1971) similarly attecapted to teach principles of
self-nanagement by requiring a lab project dealini;-; witli self-behaviors. Students
selected some behavior he wished to change, he t'm:an recorded baseline data
for a brief period, and during the last six weeks' an attempt was made to
modify the behavior using reinforcement. Procedures are now being refined

but essentially remain the same. Our first attempis seemed to produce an

interest in self-management procedures.

The student as a teacher of others

idorgan and Toy (1970) have studied the effects of tutoring on learning by
the students and the tutors. Thirty-two studénts were selected by teachers
from grades two tiarough five. llalf were placed in a control group. iwenty-six ‘
students in grades eight thrcugh twelve volunteered to tutor. Half were placed
in a control group. Control groups received ' no tutoring nor gave any tutoring.
Tutors assiguad to the experimental group spent 3 to 4 hours each week in the
student's classroom behind a screen, Those tutors were told to be warm,
friendly, and accepting in dealing with their pupils. They were to consult with
the regular teacher to determnine specific content areas which needed work. All 4
subjects were tested before and after the four month tutoring including controls.

Resultes showed that both the tutored student and their tutors gained greatly

SURTISAIIC BN

over their non-tutored controls. This increase ranged from 3 to 5 months bette&‘:
for the tutored and 5 to U months better for the tutors. Amazingly, the tutors
beneiited wore from tiie tutoring than tihe tutored.

The use of study habits, self-managed behaviors, and tutoring are obviously
useful adjuncts to clasaroom assiguments for the teacher has little control of

events outside the classroom. Tiwus, techniques combining the three would be

5
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valuable. Perhaps a discussion of contingency management techniques might

provide a lead as to how this can be accomplished.

Contingency lianagement

Contingency management described

Keller (1971) has summarized his technique of "personalized system of
instruction" (PSI). Of primary interest in the present paper is his use of
proctors but PSI is characterized by: (1) student self-paced learning, (2)
unit perfection, (3) non-required lectures, (4) emphasis on oral and written
instruction, and (5) the use of proctors. Proctors (i.e., managers) are usad
to fill the gap between the students and ﬁhe instructor. He can fill this
gap becaqsq'he has more capabilities tlian the student. He is closer to the
instructor but he has not yet reached "ivory tower" status. Keller has argued
that the proctor is not a teacher or a coach; he does not give lectures or
dtill‘students. I do not find the term teacher objectionable, however; with
the involvement with students, the manager provides the reinforcers for learning
for which the "formal teacher" is held accountable in the form of points on
tests. Egsentially, he assists the student in preparing for a test of his
knowledge, thus meeting the course criteria. The manager has experienced
similar coursework in vhich he was successful or he is asked to volunteer from
the class and put in extra effort, he attends weekly meetings where questions
are cleared up, and he suggests revisions in the course perhaps arguing in favor
of or against tne revisions. The manager receives encouragement and recognition
from the instructor and other managers; mostly, though, managers are rewarded
by a close association with many fellow students., iore details of proctor

duties vill be outlined below.
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Contingency management leads to learning

Nciiichael and Corey (1969) studied the effectiveness of contingency manage=-
ment in terms of learning using a standard text. The text was divided into
12-20 page units. Control classes met 3 times each week and were tested 3 or
4 times during the semester. Experimental students were assigned two 50 minute
proctoring sessions each week to take unit tests and receive proctor help.
Students were required to pass each unit test of 10 fill-in questions perfectly
in order to proceed to the next unit. A film, lecture, or demonstration was
given once each week. At the end of t.he semestér, each group was given a 50
question multiple choice test. ‘These questions had been on previous tests for
the control group but the experimental students had not seen them. A rating form
was included with the final exam. The experimental group showed highest final
exam scores and rated the course lhighe4t. Corey and lcliichael (1970) additionally.
noted that by comparison retention was greater in the PSI program than in

traditional control classes.

Tutor ing

Can anyone tutor?

DBrown, Fenrick, and Klemme (1971) used "trainable" ievel retarded students
to tutor each other. Students were teenaged with IQ's of around 35 to 50, Ome
set of 30 words was sorted into 3 groups of 10 words each. First, the teacher
taught one group of words to one of a pair of children, themn she taught a
second 3t6up of words to the other child. The third group of words were taught
to both. By the «nd of twenty~tliree 25 minute sessions, the two girle could
verbally identify (recad aloud) twvo groups of 10 words. Each girl now knew 10

words that the other did not know and both had observed a model teacher in groups
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and individually. The next set of procedures involved everything but the actual
teaching of the correct word. The procedures were slowly faded during the next
16 gsessions. After 15 additional sessions, both girls knew the 10 words they

had not known initially. Finally, the girls used the same teaching procedures

to teach éﬁeir classmates five of the words they had learned. Initially, none of
five students correctly identified the five words. 1In f.en 15 uminute sessions, 11
the two girls brought the group of five students to a criterion of 23 out of i
25 correct responses., To summarize, by this point, two students had learned 20
words each, had taught each other 10 additional words, had taught five other
students 5 words each, and four students could now conduct review sessions with
their classmates. In addition, ¢he program had extended into the home of the
children in that they were able to demonstrate their newly acquired abilities
to their families.

Ludwig, Harx, and Hill (1971) have reported the training of chronic
schizophrenics., Using operant conditioning procedures, daily behavior therapy -
sessions were conducted where the patient-therapist with two staff members ,
administered social (praise) and primary (candy, etc) reinforcement for spec:lf':l.ed
approximations to desired terminal behaviors. Lach session was divided into '
three-minute blocks with patient-therapists alternating working with their charge. .
As patient-therapists worked, they were praised, encouraged, and further instructed
by the staff. Coupons were paid for effort and performance with which patient-
therapists could redeem for back-up reinforcers., Many of the patient—therapists
were reported to obtain competence comparable with staff and some took over some
of the staff functions such as iime-keeping, recording data, and selecting
reinforcers prior to the s#ession. Nearly all patient-therapists were reported

to show gains in their own approximations to the final performances.
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Apparently a broad range of individuals can effectively tutor others of

the scme class with appropriate contingencies arranged.

Proctors in PSI

Proctors are an important characteristic of the personalized system of
instruction (PSI). Proctors, however, seem to have been largely neglected in
studies of PSI. There is at least one exception, though. J. Gilmour Sherman
(1970, 1971) has mentioned some problems he had faced in organizing proctors.
First, it is too time-consuning for the professor to proctor since he needs to
be involved continucusly with course construction., Second, graduate students
are too anxious to lecture rather than listen; indeed, graduate students in his
classes were overheard to fabricate answers which may have been ingenious but
were wrong,

If money is available, it serves as a satisfactory reinforcer for proctors.
Credits work well also if the administration consents. Sherman was unable to
obtain money oil' credit and finally resorted to using students from his own
class. The first ten students to pass unit one on the first try were advanced
to a proctor position; they were then responsible for grading, guviding, and
interviewing other students and were given a proctor's manual to assist thenm.
The students who missed out as proctors on unit one could become proctors by
taking unit two before the incumbents. Thus all students essentially had a chance
to proctor. Advantages to this technique are obvious: money is not needed,
credits are not necessary, proctors are freshly acquainted with the material,
procrastination i1s not a problem, and students are willing to say they don't know
an asnwer. One disadvantage is that the instructor is required to maintain

direct tutorial involvement. Sherman says this kecps him from being bored but,
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even without directly interviewing students, I find myself hard pressed to get
bored even though I keep trying. Sherman stressed that all proctors obtained
maximum scores; 33% of his class were proctors, Proctoring appears to require

a set of responses different from simply being a student. Apparently the
‘student as a proctor (teacher) is under the control of some ’'natural” reinforcers

as well as some "arbitrary" reinforcers; the student is possibly more often

under the control of "arbitrary" reinforcers.

Hov do manapers report their feelings sbout managing?

In the Fall tern of tne past year (1971-1972) we started with 11 former
managers or students anc about 400 enrollment. Since we have noted in the past
that one cannot function to well with less than about one manager to ten students,
we elected to follow Sherman's (1970) advice and draw students from the class.

Qur procedures were somewhat different, however. What we chose to do instead

was to ask for sophomores, juniors, or seniors who were interested in assisting
us to meet and discuss the requirements. After the class was dismissed, the
students were asked to wake their decision, sign up with us, and register for

two hours additional credit. On the next day tie new managers were assigned
students in a somewhiat random fasuion by a show of hands. All in all, 23 students
were used from the class totaling 34 managers. Although none were declared s
psychology uwajors, of the 23, 11 elected to continue in the next term., Four ‘
continued £ro;x| the original 11, onc had been a studer:t in the fall term but not
a manager, 6 were concurreitly enrolled in an cxperimental analysis of behavior
class which is similarly conducted but those students had no prior association

with our class, and 1l students volunteered from the winter term to serve as

e i d i e €L T A re st i

managers (see Table 1),
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Insert Table 1 about here

Juring the Fall term, we undertook to look at the attitude reports of
our managers. In terms of a l0-point scale, 337 of the 15 managers surveyed
who had voluyteered from the class shifted from a low (less than 50%) likelihood
that they would become psychology majors to a high (greater than 50%) likelihood.
Out of 15 managers surveyed who were concurrently enrolled in the class, .Only
one responded negatively toward changing his major. Of all managers who were
concurrently enrolled in the class, all received A's in the class. This is
not too surprising since out of all of the students wvho completed the course,
864 received A‘s. The major difference is that 42% of the total enrollment
withdrew from the class while no nanagers did. As a function of their position,
managers were required to proceed at a more rapid rate than other students;
this added to the 'pressure’, but still did not keep managers from continuing
through the course.

Figure 1 shows the means of manager ranking of several questions on a scale
from one to ten, low to high, "A'represents the likelihood of psychology as a
major dufing the £4irst week of classes and the last week of classes. Al though
we did not produce a clamoring for a new major, the mean likelihood nearly
doubled. "B" shows the mean ranking of the interest produced by this class as
compared with other classes, while "C" shows how the chss compared with others
in tems of imparting useful informatiou. Although there is no prior date upon
which to make comparison, the rank of about 90X in both interest and information | ‘
indicates that one of our major goals was achieved., "D ghows the likelihood

that the manager will return as a manager at some future time for college credit

13




i 0 o a7 oy e

A A o e e gt

AT g st

TITOTRA S ey et iy g

In actual fact, 14 of the 23 volunteers did return in the winter term (61%)

to work as managers. : In view of the fact that none had previously gtated a
uwajor or mimor in psychology, this return was impressive. "E" indicdtes the
1ikehihood that the students will use tine same procedures to teach their classes
if they are teachers. This is also an impressive figure. A ranking of over
90X indicated that they were pleased with the teaching system by indicating

that they would use it themselves.

Insert Figure 1 about here .

lianagers were required to submit a course critique as a part of their
course work. In general, the critiques were favorable, but some valuable nega-
tive comments vere made. As a result of these comments and discussions with
the managers, several beneficial features have been added to the course. These

are treated more fully in papers by Goodall (1972) and Sides and Edwards (1972).

Summary and Conclusions

The student learns a set of behaviors which, without being taught, he would
not 1likely havg learned. These behaviors are accounted for by doing, experiencing,
and being rewarded for correctly doing what is to be learned. The student may be
directly responsible for his own learning (since teachers exert litctle control
out of the classroom) but, it 1s up to the teacher to set the occasion for the
student to learn. A system of contingency management in classrooms has been
designed in which the student receives maximal indiviiual attention from his peers
and he learns in sgmall steps much more than simply how to take "objective" tests.
Within the system, it is necessary to use students to teach students. Evidence

indicates that tutors, as a function of tutoring, learn more than students who
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do t{ot tutor; teaching is thus indicated as a learning device. 1In additdion, it
has become appareht ,;hat a wide range of individuals can tutor others,

In our classes, managers have £ avorably responded to their jobs by: (1)
indicating a 11ke11ho§d that they will change their majors to psychology, )
indicating that t;hey are likely to use siuilar techniques to teach their own |
students, and (3) returning to work as managers in 1at:er; terms even though they.
did not always change mjors. Our course is involved in training specialists
in testing, oral interviewing, conducting self-nanagement projects and topic

discussion groups, and assist:l;n'g the instructor in developiug policies and

procedures, The techniques used seem to be the most efficient means of developing
highly personalized procedures for teaching. Students are proving to be effecf-.

tive, efficient, and humanistic teachers of behavioral fundamentals in our

classes. Futthei', what is stopping the technique from advancing students in
- other disciplines? lotiing, since many disciplines are incorporating PSIY
(see iicMichael, 1971). The 1lack of instant change i8 the only irritating aspect

at present,
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Table 1. PSI mansgers, 1971-1972

Experienced
as volunteer = .. -

prior term  managers®

" Experienced
. ~ in tems
nangger in Non=credit Volunteers prior to
from class last term
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Past’

- student

but never
manager

Fall

%

11 -

23

Winter.

33 :

6

11 1 -

1 .

.Spring

27

8 1

Not coimtod in total WH.
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Figure Caption

1, lYean rank of Likert-type questionnaires on jch_e ._fron 1to 10, -
‘low to high by managers in a PSI introductory psyci:o’i&gj elau. .‘_.;f':lA‘" represents
‘ranking of the likelihood of a major in psychology before a_ndj.afte‘r the course.
"B" represents interest conpired vith other classes takaﬁa-'.l"(‘;" represents
useful informstion in comparison with other classes. f';):';' ‘xepresents the likeli-
hood of returning as a manager. "ﬁ" represents the likelihood of using the

same procedures in classes of their own.
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